Introduction. The frequency dependence of the a.c. conductivity of compensated crystalline, as well as amorphous and glassy semiconductors, has been the subject of a large amount of experimental and theoretical research. Since the paper of Pollak and Geballe $l),.it has been found, in a large variety of materials, an a.c. conductivity 5 w , wlth s < I, although in few instances (2) a law a w 2 , followed by a szguration, not due to spurious series resistances, seems toaChave been observed. Models of hopping proposed in order to account for the data have been reviewed by Jonscher (3) and Pollak (4) . Possible effects of the inhomogeneity of the samples were considered by Jonscher ( 5 ) , Gilbert and Adkins (6) , and the effect of contact barriers were taken into account by Fritzsche (7), and by Snell et a1 (8) . In the case of amorphous silicon, we shall mention the work of Abkowitz et a1 ( 9 ) , Snell et a1 (8) , on glow discharge deposited material, and of G. Rieder (10) on non hydrogenated films obtained by evaporation and annealing. In this paper we report measurements, performed at 4.2 K, on the frequency dependence of the complex admittance of a-Si:H sandwiches, as a function of a.c. field amplitude.
Experimental results. The samples were a-Si:H films, with metallic electrodes, in sandwich configuration, coming from various origins , chiefly : -samplesA : undoped a-Si:H,grownat L.G.E.P., C.N.B.S. Paris, by d.c. Sputtering on a glass substrate partly coated with chromium-antimony. Evaporated platinum or platinum coated with aluminium was used as top electrode (rectifying contact) ; -samplesB : phosphorous doped a-Si:H elaborated at Thomson-CSF by C.V.D. on cristalline n+-Si, with or without annealing at 400' C in hydrogen plasma. Top contact was obtained by evaporating successively Ti and A1 films (non rectifying contacts).
Admittance measureme ts were performed, using either a low frequency response analyser in the range lo-' -lo6 Hz, or a capacitance bridge and a lock-in amplifier especially in the frequency range where the conductivity is field dependent.
Although it will be shown that the sample is probably an inhomogeneous medium constituted by domains of different electric properties, it is convenient, in order to compare the properties of samples of different origins, size and thickness, to consider the apparentpermittivity E and conductivity a of an equivalent homogeneous ac ac medium which would provide the same sample admittance.
For all samples we findthat, in the low frequency range, i.e. roughly up to about 104 Hz, oat increases with frequency and with a.c. field amplitude. In the case of samples B (Fig. I) , this field dependence is linear, up to at least 7.10~ V/m, and given by :
' a c (E) = (a€ + KO) f (1) where E is the average r.m.s. electric field across the sample, a and K are Table 1 In the high frequency range oac and E do not depend anymore on the field intensity: ac ua varies as w2 and finally saturates while E remains constant. This effect may ac not be confounded with that of a spurious series contact resistance Rc, on the condition that R is sufficiently small, as shown on Fig. 2 .
Interpretation. Fritzsche (7), Snell et a1. (8) , proposed an equivalent circuit consisting of two parallel RC circuits in series, the one representing the contact barrier, the other the bulk. We shall consider here that barriers separating potential wells may be located at the contact interfaces, and (or) in the bulk in presence of spatial fluctuations of potential (Pistoulet et al. (11) ). In the simplest representation of this inhomogeneous medium, composed of stacked sheets, we consider po- The experimental data may be well fitted by these expressions (Fig. 2) , where ot is assumed to be independent of frequency. Besides, at the highest frequencies it 1s necessary to consider the decreases of aac and the saturation of o due to the ac spurious effect of the series contact resistance R c' 2' In the low frequency range, WT << I, and it is found from experiment that, at the limit of the L.F. and H.F. ranges, cro <c crR so that :
This equation may only be compatible with the experimental equation ( I ) if QQ is proportional to w, and oR is proportional to w/E in the L.F. range. This behaviour of oR, which is constant in the H.F. range, may be understood if the conductivity is due to free carriers in extended states : at low frequency, the motion of these car- riers is limited by the size of the wells, and so, 
